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(8) Abstract : 

PURPOSE: A method for composing frame data of a mobile 
communication system using a turbo encoder is provided to transmit data 
with a sub-frame unit utilizing an automatic repeating request method. 
CONSTITUTION: Many sub-frames of an automatic repeating request 
block are formed in a channel coding block. Preset bits are inserted into 
a position where an error probability is great out of information bits of 
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the sub-frames. After each of the sub-frames is composed of inforaiation 
bits and insertion bits, the sub-frames are coded. 
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E 1^ ^A^^-^im A^g^^^ esHsj oissii ai^^oaai. aim =as# natt 7ii#s{ -as 
£Ai§T^ £S 

£ 2- E1fi^2::?im §5H2i OIS^ Al^i^OflAi AiM ^aSS HQtt ^^IS 

£ 33 a -ssi ^xioiioii ^^E^ eis^^im AFg&te oissai ai^smai AiHii:aam nat^ 

I ilof ^1* Ia^o?^ £§o|57r^5s7^^ Eia a^ai^M Olg^W E1D1L1I0I^3# oW 

eV £ 3a ^ Ais=2DS Ilat^ 7a#si =aa ^««« s ssei xpi^aimm aia ^ 

E 9i= E 42h as AlHHaS HSlt^ TflS^i =aS ^SWl CHSf B WI2^AI01IOfl CQ# MS ^ 

Hi} ^Si" EAISI— Sa 

E E 32h as AiMseos iieit^ ?as.s! sag at^ s ms^i x-fla^Aiotioii cos taa ^ 
E lis E AiH=as nEath ms^? =iaig mi s ^^21 aa^Aioawi tos xea ¥ 

Sih §X|21 :?ge''EAIS^= ES 
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ipgf IS M^"^ ia# lifl ^slaiS(sub-f ran.e)2S U^H ARQ(AutpB«t..c 

III 1^^^^^^ 

f^iaffl ^^71 bi^^^^lsj aoiuioias geuiMsi otTaef ?i»(hi th^ 

Ik tili^ fai : fee: teed In'd SteveH ^Pietroton, TurbtfrCode. Termination 

SheJsliSd r nS?1 AlTemV^^ PlMRC-96, Oct. 15-18, 1996). 

^■D\ Ma'^s:?l2J SSIH lOeh <MSfflSgUI(Slgnal-to-Noise Ratio; OISI- SNR ='|-*^5,^J'lf.?.f. 
S^^ii? f^T;? rItI- nTs7ffiR^OI& S«?0) ^ =ag2^S (Frame Error Rate; Dlot- FER OiO- g^h)3> 

^Smi SiCHAi 3^^371= qi^§(Constraint Ien9th)01 30131. Eia¥S:'l= ^^S0| 4012. 

c !<=> =?no. Aj^^aisg 23*^ ^as s^^^ ^«^^^,PJ.^,S^^2=!1 
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ill AfiQ §il04^ej E°DlUlOld(Hl 0|gl ^ ?12.D{, 91%' ARQ M^.lM^h CBSl AIM ARQ M 
s d4-A "04-B ^^as S^OflE □ISri'WS ^71 ^^miMM EIDimOldOil 4= 2iGK ©SJ, 




c gEH2j Ai'='=as# nat!- ?as5{ =as £Ait> e9£s, iiiy^s^is eis^s 




ttj-EW ^siJig Afgsi^ oi§s<y AiibgoiiAi^ ARQ ^gmjm aim ^ais 

srsro/ oimjzxt sht Jwr 
OFEIAI s =»g Eia^HlJia AJSBfe OlSSi! A1>;^MA1 ARQ S^S OlgStCH AIM =EilS 

sa ^-^21 ^5}= OISS<y Aj^gJlHIAl AiM=aiSl HatJ" =aia ^^Al Sill ARQ gf 

tail LHIHIAI 2W SMOl 3^1*1011 DISI HIMg ^^'SsfOl ^satt ^ ^ §7:1 51 

?SAi Ql^UiSS 01 
□lEI .SSt.^ 

a 

io 

a ej«o, Q3 =sis OiSSd AliliglOflAl A1H =aigm JflS^J saiS :?SAI CRC UlS SI EB 

iur^i Ai4«CT bC=aig lhmai 2=.stgoi = ^wm diei himm ^sm 






□ISI- = a^S2l Ul^^^ti- ^'AlOlimHJ ^SDI §f3ESI01 SOlCh ol-^l^ g 

SsBaTe S S^OI gOISWI 4'All! ^ 01. :'I^MOH)ilAi sa^o, ^^.g pjgT^oii;!! T^g'^^ 
210ID. 

£ 3= s 731 14' AIM CHI TOS A)M=gig2 3at> 3a#'^ ^SIS SAIt!" ES^S. igg^ 
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sA aioioi nuAiAitBimi rns =aioi ^S— ■^yi 5. m\M9.[ aOI S^sOl 38.4Kbps2J S^M. MIS s^'l 
ir^rt^E i^^t^^^v' lk^^^ xfl >^U|E 113 ° if UIM, ElfiEilS'dlM 12301 -BtllMSAM. SHIS 

^□^'S^^^ 4SSos M^a^ Wsi ?H^^ 231B-12=2304H|E7f SQ. imM ¥3CI(HI 

M^^ C R^''Sd Stev^ S Pietr.*m, -TurborCcde Termination Schemes and a Novel Alternative for 
Short Franes', PIMRC"9B, October 15-18 19961. 

a LA^iig^^i oT^t.™ >^'°'5l^ Hiee^y -Jail 4^SHIM 313a- ifO SSB ARQ mm 104 iEilSLHWIAl 2^ 

i§°LSx7os -ISO afi s«y ^Hi^i^f Ais 2ioioi:^cK ^E^^ ^^i 

^^feS^^Ji-isS uimS lei 4^d«2F qioib §a §01 m ^ siQ. oio^oPIhj | 

1.1 '&^iWSlf™=ll' i« Ml ^If li'^m^a.-^^ 

^d^n mm^^a^^ 7^^m^mii^»i Throughputs S:JfAI?l71Li EIS^s:'!^ Js§ J.^ 
SOIQ. 

Aiffaioidiw Afsa c^^s^ ^c:^' 

* Channel model: ITU-R Rec. M.1225 Chamel-B 

* Carrier frequency: 26H2 

* Mobile speed: 3km/h, 30km/h, 60km/h. 120kin/h 

* Informaticn bit rate: 32kbps ( I Onis) 

* Chip Rate = 4.095 Mcps 

* ideal chamel estimation 

* Diversity: 2-branch space diversity 
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♦ RAKE*. 2 f ingers per branch , 
t SIR based TPC( dynamic range 12dB, step size IdB) 

+ Turbo Code: K=3 with pplynoinlaK7,5), MAP decoder with 8 iterations and 8-bit quantization 

£ 7b^ £ 4ah Jil2^A|0fl(HI C&g AlM = £ii^» OIB^fOi UlM ^^TH^Ofl mB «^ ^tH SEAltT 

AIMSIOI^ ^IfOlQ. AimaiOl^:^ (HI .AF^S £ 7a2F .^^^hLK E1M¥2:7!(>{IA1 .EiaEflgyiM 

m Ol^tt EIDILBOId^ oCTStH 712 HI e# S^0I~ OlgmSQ. £ 7b2J AIMSflOia SSh 

ofl,y w ^ Si^oi -^^'BiMBj .:;h^:?i- Sr^^^^ fer lo" gfeOfl.-ijatt.SNR s^oi a^irtiCK 

S ^^S2j ?;ill^A|DH-X-iI4^A|0ll0{l COS AIM^QISM HQt^ xB^¥2:?IHl .^^m kmBLi 
71 14' AIM 

E 8^ £31h S Tclll^AIWlQfl COE AIM^EflSS HSIt?. ^aiS ^«CH1 CHt? 

y^siF&XIM SAItlCK £ 12^ fe'-:?! £ 811- ^ ^^^oj xiIl^AIDllQil [[fS A1Mi± 

ais ^ZEM EiioiQM ^stieF^ xm ^^^^ sAmm siQ. 

£ 8 £ 12# S^iohS, °17i\ S^HIM lk#OI ^^tlS ^?|X|880^ ^'^HIMS^ 801^ 
:^^lxl 881^ 80121- 8021- S^ohOl X-HlSSBIMMOl 8G2^ ^^EICHSO. OIUJl 882^ 
8022F 803M 3^^1-01 ^^71 SfO] 803°J 7ailS^^tilM## .^^t[Jm ^AIWI CRCHm^^:?l 820 

s E[£l 802 ^*ej X-illS^hllMim S^tlOl CRC H1M## iS^t^ClK. -^^712^ ^^HOIIAI ^^:?| £3£J 
350H1M2J TailSadi^MOl ^^01 El^ CRCHjM^^:?! 820(HI l\\\^^mEJ[ gJ^OI £1 

01 xflisMbiEOfl cHtJ- cRcuiMim :>fliytiCK 

01^ ^'■71 ?:il1§SdiM:7h ^^Ol £I9 ^^|x|880^ XI^I^I eiO^ SIOI EIJQ, ^?I^I 881^ g-Al 

soiT^Ai 802S2J ^'^m g^e^oi oi^ei ^^bi^m°j m^wmmm 7^^y\ Qm\ T^strb. heiji. 

:i^?lxl 8823 -CRCB1^^^7l820S 3101 EiS, ^^-l?! CRCbl 71820011 Al Xil IS ^HlMOil CHt.^ 16blM2J 
CRCHIMM^ M^EIOi ^?lx!882# ^stPltHl Sil^FSQ. CRCHIMM^ S^OI ^SEIS, QAI 
:±^X1882^ ^^HIM^S:?! 830^ SlElOi DIE! ^SEiOi HIM°J ^^SHiegoi >i^lxl 

01^711 x-iiisauiMMOfl CHtj- 31-goi. mlis, ^^^'i ^^ixi bbo^ x\^7wm 31E! ^xieih, ± 
^tm\^ xi3:7i8ioD« s^EiDi TasEia.siS Mz^^m^mm 802s a^AiEiQ. ££, §aiqii ± 

?|xi882^. QAI B02S SlEiOl MZS^B\^y[^^yym S^EIH: 4^:?! 802S S^^i 7;il2SaH|EMS 
CRCy|MS^:?l820tHI Se^aOl 3H12gMdlM(HI CHtJ- CflCU|Ego| 7acr^»Q. 



_ 

eii^OI 0!2j ^^^2:^, 7;ill§SUIM. X1llCRCHIM,7ail^bllM,7ai2gaHIM2f Xil2CRCH|M:7^ ^Sth 

^MOil CHt^ ^'^01 ^HtF J^^OilAi^-Oj S^S! HjESOfl. Pjt^ ^S^-ll-gOl AISvsiQ. 

Oi:7|Ai X-y 1^1^^2:71850: 3E1£!fcH840. 7HI2qi^^27|880 SI ^EJM^'Ai870^S 

Q. 017IA1 7;ill^AI0H21 ^271850 S! 860^. Hie a^o. ^^ Efl^UIMM ¥7^m E10IL1I01>^ 71 

-^tH^HIK Av;7j ^stCTOil dHl^ ^EIl^Ai87D,. XII 1^^^271850. ^ 3E1EltH840[HI 

^ gj^SQ. UBIS 4f7| oiE1£IBi840ailA1 g^El^ SEiEl^S ^qHIMSS XII 2^?^ ^2 7 1 860011 37^ 
SQ. 017IA1 Xi!l:?^^3:7l8502^ XII2:?«^S7i^ ^sv i^^m y^'^ ^«^2:7iS^ El^dlMM ^^tF 
01 =^ELm "k'^O. 

4''7| Xlll^S^2:7|8502] 4^]ilSS, XHi:?^i^2:7|850^ S^EI^ HIMMM ¥2tl5|-0J ^q^l-:!, 

E1DIL1l0ia# Eil^'diSMOll HIMSOl ^^^L}. 4^71 Xii l^^¥2:7ie50m M^H g^ 



is 

ikia^^2iaaE| blMl!- EUSmeSm ^^^Stra. 3BII2 4^7| X-y2^g^]27I85CHHIA1 M^EI^ XI12IBEIE| 
Hlkwi^ EI1^»H|M1£ 4^71 aEi§^AI87001i 37^SQ. 4^71 gElM^AiSTOS gSdlM Ik 

Oil ^•'^'dlMmm ^m\0\ #^oH2 i!^-i?Bh01 a^t!Cf. 

13956 (gi!Al^g24 xHS ^Ht^ 1^x1.^' S^^^)Ofl •^^Aim^?^l ^HAIElOl SQ. 




3 dlMM# 71^^ ^:£7IS eJCKsTS : Claude Berrou,Alain Glavleux and Punya Thitmajshiroa 

^ear Shannon Limit Error-Correcting Coding and Decoding : Turbo-Codes( 1 ) * 1 • 

Xi|2^Ai01l 
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^ TJiiwfciuiE-iL c?i= oietni iiDi 4^71 -^9ixi9ece 9ioofl 3301 aii> 

^ilw ifS^ayilS a saioh 902s s^a aizsaaiMMS 

ih''Smhie:7v 2h g^oi as, ^b^ia 982= CRCuisas7i92ocHi siaoi, 62''„'^'^£ir-?oi 



sra e^sm <2^«kb s^tta. 
Ai'leja^ uiMMsi Eloias EAism ?io. 
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yiMim ^^^^CF. ^^71 M)^^^±ymsQm diMesj xiiiiHEiEi himmsk eo^himm^ m 

^E*^ ^^-^l ejEiEIBil040^ ^^71 ¥2251- ^^Dil Ei^^i ^J.^Hl^M^ ^'EiEl^^fDl ?;il2:?S^ 271 1060011 
gqA|71Dl. -^^71 :^I2^^ ^2:7! 1060^ Ah^jj ;gii7^^2:7|1050]2^ E'Mn ^^1!^ eiEiEI^E! gSHI^ 
MM ^Stiei-Ol X-il2nBE|E( blMlf Eil^hl|Ml# ^^^*]a. 3E|I1 ^^71 M2=?^^sJ\]QBQdfiM m^^^ 
7miE\E\H\^mil[ E-il^'UIMM^ &^7| lEIl^ADOTOCHI ej7|'liCK HaiS ^^71 lEIMqA|1070^ -^71 
gSHIE IklHI ^^ShliMSS. 3^3101 #^'oW i3^-i{t|£31 m^tlQ, 

m&M £ lOSF as Miy ^2:71^ £v52h al3^A|0il2^ s£||o, qi^oj OIDIEfM 
01 urn ^ ^ 2iQ. 14^ &^7! Iil34'A|01|2J AIH^SOS ^^°J E-flOIEhM lUSs 

£A|oh^ EFOI°J£S^, X :^?!xl10eO, 1081 i! 108221 SAI^fH, V-^^- 6^71 

^!?:IM(HIA| s^EI^ Umm^ ElOISl EAI^IH 2^Q. 

Ih^OilAI^ ^lEJ lEIS^Ai^ ^^2v^gS ^ES^AISJ St«A|7!3 SS^gOII ^a7^ ^ 

a dismg 7IS2J ^271^ to 

XiM^'AlOll 

s ^^71 ?c^^ g ^^s°i xw^'Aiwioii mm M^K^i'^m Il^lt^ ?i!#5^ ^aig 

&^7| H 111 sr^eO, 2i7ci £J^hll^|k7K gJ^Ei^, li^ixlllOO^ ^'^Hieah no2M i^^^lxl 
1182^ 11022^ n03M 3^5^01 X111gMH|e^0I 11021)11 S^^'EK 01 UH ^^71 ^?|x| 1182^ n02£F 

QAI ^^1x11182^ ^'^um^^Ji mm s^eich diei ^s£ich si^ uimsi xai^s 

bIMlOl ::^?lxl 1182M loH ^2:tF7ll}il ^'^SiCK 

^^712^ ^1 XmSSbl^e^ oj£?oi gSEiS, 4^71 ^?|x| nSOg XI37I11I03}- S^EIH. ^?|xlil82 
^ XI37linGCHl T^ISEICH 2iS Xil2gSbj|EiO! n03CHl EJ^^jEF.. ^AlOII ^?!xi11B2^ 

QM 110201! 2^E1CH Xil2gSBIMM0| ^2^^71011 S^^^q^IEK •^7!E|- ^1 Xil2§aHIMMSJ gJ^OI 
gSEIS. EFAI 4^71 ^?|xill82^ ^►^•H|M^^7I 1130011 SIEM DIEI ^g£|Oi Si^ HIMHJ M2 

^»^HiMMoi 1182m mn ^^mym. s^eiei-. :^»-7j2F ^^^2^ xiiigsHiM, 

XI11^»^'HIM, ;gi2gSb|E2^ Xii2^^SHI^ SOI ^2S^7|0il ^:fc|-5io^ gq^jg, ^2:tF7|^ SqEI 

^25^71^ oiE1E!bHn40, Xill ^^^5:71 1150, ?;1I2^«^h7|1 160 a SEIM^AiinOo^ ^SSQ. 
4^71 7;il2^A|01|£J. ^^^2711150 ^ 1150S EiniLilOld 7|^ ^^tm ^^O. ^7} ^S:tf7l(Hl 
S d2M^ lEim^'Ajll70, XH 1^1^^2:71 1150 Si: eiEIEI Bill 40011 ^^^^ S^^'CK HEIH ^••71 SiEHEl 
tHlMOOilAi e^EI^ ejEiEl^^i gj^HISeS 7312^^^2:711160011 ej7haQ. 01 71 Ai 7311^^^2711150 
IF X-il2^S¥H:7l^ ^'■^ ^S^:27IS-f)fcl E1DIL1!dl<3M ^tt HIMM# ^SeW gr^~ 

4^71 xs44'AioiiEi xiii^s^s7iii5os ummm ^^mm xiiisREiEiHiMg# ^^^fdi, ¥2 

tfS! HIEIS aEIS^A111700il S£ti 4^71 eiEiElbH 1140^ 4^71 ¥2tK7| L'^sj Hl^g^ oi 

ElEiamOl ?ai2^^¥27ll1600lj a^AIFia, 4^71 M2=?^^±y\]m^ X1I1^S¥27|1150IIF s§ 

ti- sans eiEiEi^a gatJiMss ¥2ti§Kfl xo2niEiEi mmmm ^^^sti-EK zieih &^7i mz=^^^ 

27lllS00flA| m^Zl^ XB2SHElEiHIMl£ 4^71 SEIl^ All 17001! 2!7|-aQ. HEIS ^71 gEIM^A|1170 

CDEFAi 4^7! S n]lF Xm ¥271^ E Xil4^'AID112F EE11^» DiOlEj-^ W^^h 

01 ^^tm w ^ 2iQ. E 15^ 4^7.1 xii4^Aioiis4 Ai^^eii^' ^^^j EiioiEfs ^-453f^ imm 

EAloF^ Emi9£S;>N. X :6^1x|1180, 1181 ^» 11822J gSf^ aA|5>Jl; V A^^^HS 6r7| ^ 
^IXllOilAi l^El^ idlMMEl EKDiai EAISW °iQ. 

^2tF 2F§01IAi^ lElg^Ai2J lElM^Ai2| 2t«A|7IS 5!g^M0il ^E17F W 

H ^'■SHIEM *fS3F^ai OIEDI SSHlM^gHj Hie^^S^gOfl -5EF^ SSt^CK 0I2FSS 71 

a HiMim 7!s^ ^271 s ^±M 

^-^^ HhSl- ^1 s ^AlWIOII [[}^ 7^ 2*11 ARQ ^aiS LHOllAi ^^^f^O! 

a ^ixioii DIEI HiMM ^^^1-01 jttt^ ^2ti^FDi, SiWt nm^ ^^^2:^ ?i 

Xl^ xBy ¥271 SI xHy ^27l7f AiS SiOlO^ ttK OIOJI ^:>\ ^^S£l^ ^SHI^sj ^joioj^, oj 
HIM2.^s ^d^lF 4^i!^0! AIS &I1 aSSS, Eia¥27|SJ ^'blMM ^iJBFAl S~ LCK 
CO-EfAl a ^AlWiOil COS AIMiEflS AFg^FS, 4^71 4*^'HlM2j 7H^0il [EFEF FER S3OI 

^^El^' 4^ SiHDl, HIMEJ ;H4^7F Sm^^^ per SsOI t^^^Alg 4^ 2^ OlgGI SD. 

rs^7 
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1 

Eia^S^IM Amt\^ QI§Sd Ai>:g|°J iMS OlOIEt fe"3(HI Si01>d- 

Ims^^I? AlfWS^ilM sii Ditid Ju:iS£? aoia qi^s^. 

Eia^S^IM AmSt^ OI§Si! AI^^SJ iEflS mm 2^ SSOfl SIOIAI. 

a tiik"lix]mroia islf d§ umm ^^sm, sauiM. crc uife a eauiM^s aim 

tsAi ij^SvlyS^^goj-fg ^i'ofl°9a"Eflsui£# ^«5hw mmsi^ oi^oism^s 
li oilsiTAi^isi AiH =eiis cyoia g^^s. 

3 

Elfii^S^IM AfgSt^ Olf Sil AI^^SJ ^aiS OlOIEh 3^ SSWI SiCHAI, 

-e-iesi jkTH =37101 x^MH|E chas ^-a^ oj^gfoi aj.->| o>^si gaHIMgWlAI 2^ SSOI 

illiff lixfoT oWidlf Is ulii ^•sroi: ssuim' crafiis s ^^uimis ai- 
Sg/i'orfcfgi sfe oiefi! Ai^y°i aim =aig dioie^ a-^. 

4 

E1S^2:'IM AJ^Sl^ OlSgiJ AI>:S2J =ai3 CflOlE^ S^M 2iO<A|. 

if oil^Al>iisj Ai« ias c■ilOlE^ s^. 

5 

E1M^±7im AJgot= OlgWdJ AliiglSI SMS CSOiEl- gJ^M SiOJAI, 

U^m^ 2hg2F. 

igosorffflsi issi sj4 oissi! ai^ssi aim =aig w\m 
Ei^^±y\m A^g.3^= oigsi! ai^^^sj =ag c-ooiEf §*iofl sioiAi, 

a^sasf ^51 Ji^y\^ Aia =ais m^o\^ w^?:\xm. 

i?\ ^9i?ipfl s^a= Aia=as b^isj gauisgoii cHtt crcm g^sf^ crcuie 4g.«:7i2h 
sfMoi 3 ga uiM ^ixiwi ^la-^^ mm ^ti\^mm s^sfe 4'abis.^«:'i2}, 

IhU^"cw: bTm a labiiis 1s=hisms ^^tm ^^ttm mmsM Pi§sd 

A|iS21 Aia =ag QIOIEfS^ 

Eia^H:?iM Ajssfe bigsA! Ai^gei saia aolE^3^ SflM aoiAi, 
asssa HiMg 7ass^s Ji^?m, 

a^gaaf-fe^:'! g^s Aia =aia 
2.^ mmo\ = §a diM mm mm ^ummm ir^shs ^►adis 45S7i£h. 
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